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Description 

The present invention relates to a container made 
of a laminated plastic sheet and a method for manufac- 
turing the same. More particularly, the present invention s 
pertains to a container having a gas-barrier characteris- 
tics and a method for manufacturing the same. 

It is desirable that containers for foodstuffs are 
capable of protecting the contents therein so that the 
contents do get adverse effects even after the contents 10 
have been handled for transportation and stored for an 
extended period of time under a room temperature, and 
that they are capable of being subjected to heating and 
cooking with a microwave oven. Further, those contain- 
ers which are subjected to a retort sterilization have to is 
be of a property which can withstand a high tempera- 
ture and a high humidity to which the containers are 
subjected. Plastic material is preferred for manufactur- 
ing such containers because of the lower cost and read- 
iness for the manufacture. 20 

Conventionally, containers for foodstuffs have been 
manufactured by means of for example forming a sheet 
of a plastic material under an elevated temperature, a 
blow forming, or an injection molding. Since containers 
for foodstuffs must be harmless to the contents therein 25 
and are required to be capable of providing a barrier to 
liquid and gas which may penetrate from the inside of 
the container to the outside and to gas which may pen- 
etrate from the outside to the inside of the container, it is 
recommendable to manufacture the container from a 30 
laminated sheet made of a plurality of layers respec- 
tively having properties as required. A preferable 
method for the manufacture of the container is to form 
the sheet under an elevated temperature. Examples of 
such containers are disclosed in FR-A-2 207 806, EP-A- 35 
0 204 324. and EP-A-0 1 99 564 

Conventionally, such containers have been manu- 
factured from a sheet of a plastic material such as poly- 
styrene resin, ABS resin or polypropylene resin by 
forming the sheet under an elevated temperature. How- aq 
ever, the conventional method cannot provide a con- 
tainer having a satisfactory gas barrier property so that 
the container manufactured through the conventional 
method has only a limited use. In order to provide a gas 
barrier property, it has been known to use a laminated 45 
sheet including a metal foil covered at the opposite 
sides by plastic layers such as layers of polypropylene 
layers and form the sheet into a desired configuration 
under an elevated temperature. The conventional 
method using such a laminated sheet is however limited so 
to the manufacture of a container of a relatively shallow 
configuration such as a tray because of the metal foil 
contained in the laminated sheet Therefore, it has not 
been possible to manufacture with this method a con- 
tainer of a deep configuration such as a cup, bowl and ss 
the like. It should further be noted that the container 
thus manufactured from the laminated sheet is not suit- 
able for a cooking by a microwave oven. 



It has been known that some kinds of polymer 
material such as vinylidene chloride copolymer, ethyl- 
ene-vinyi alcohol copolymer has an improved gas bar- 
rier property when it is stretched. When such resin 
material is used for the manufacture of a container, the 
forming must be conducted with the resin material in a 
softened condition so that the stretched condition can 
be maintained. However, when a container is thus 
formed with the resin material in a softened condition, it 
cannot maintain its shape under a high temperature to 
which the container will subjected when a hot content is 
to be charged or when the content is being subjected to 
a retort sterilization. As the result, the container may be 
distorted under such high temperature. If the forming is 
carried out with the resin material in a molten condition, 
it will no longer be possible to maintain the stretched 
condition of the material so that the property of the 
material cannot be utilized to provide an improved gas 
barrier property. 

It is therefore an object of the present invention to 
provide a container which utilizes the property of a pol- 
ymer material in which the gas barrier property can be 
improved under a stretched condition but in which the 
shape of the container can be maintained even under 
an elevated temperature. 

Another object of the present invention is to provide 
a plastic container which has an improved gas barrier 
property but can maintain its shape even under an ele- 
vated temperature. 

Still further object of the present invention is to pro- 
vide a process for manufacturing such a plastic con- 
tainer. 

According to the present invention, the above and 
other objects can be accomplished by a container 
including 

an inner layer and an outer layer each made of a 
thermoplastic material selected from polypropylene 
resin, high density polyethylene resin, polyethylene- 
terephthalate resin, polycarbonate resin and polymethyl 
pentene resin, and 

a barrier layer disposed between said inner and 
outer layers and made of a resin material, selected from 
vinylidene chloride copolymer, ethylene-vinyl alcohol 
copolymer, polybutylene-terephthalate, acrylonitrile 
copolymer, nylon-6, metaxylenediamine, and con- 
densed adipic acid copolymer, 

said barrier layer being held between the inner 
and outer layers with the resin material constituting the 
barrier layer being in a stretched condition and the ther- 
moplastic material of said inner and outer layers being 
in a non-stretched condition. 

Preferred embodiments of the invention are 
described in dependant claims 2-6. 

Preferably, the inner and outer layers are made of 
polyolefin resin such as polypropylene or polyethylene. 
Polyester, polycarbonate and polymethylpentene may 
also be used. The barrier layer may preferably be made 
of stretched vinylidene chloride copolymer or stretched 
ethylene-vinyl alcohol copolymer. Acrylonitrile copoly- 
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mer, polybutylene-terephthalate. nylon-6, metaxylene- 
diamine and condensed adipic acid copolymer may be 
used. Further, the barrier layer may be of two-layer 
structure including a first barrier layer of, for example, 
stretched vinylidene chloride copolymer and a second 
barrier layer of, for example, stretched ethylene-vinyl 
alcohol copolymer. In this instance, it is preferred to 
arrange the first barrier layer at a side adjacent to the 
inner layer and the second barrier layer at a side adja- 
cent to the outer layer. It is preferred to provide a rigid 
layer of a large thickness outside the outer layer. The 
rigid layer may preferably contain inorganic material. 
The outer surface of the rigid layer containing the inor- 
ganic material may preferably be coated with a coating 
layer of a thermoplastic resin. 

The present invention further provides a method for 
manufacturing a container. The method in accordance 
with the present invention is characterized by steps of 
providing a laminated sheet including an inner layer 
made of a thermoplastic resin, an outer layer made of a 
thermoplastic resin and an intermediate layer made of a 
resin whose gas barrier property can be improved by 
stretching the resin, the intermediate layer being held 
between the inner and outer layers, and forming the 
laminated sheet into a configuration of the container 
under a temperature which is higher than the melting 
temperature of the inner and outer layers but lower than 
the melting temperature of the intermediate layer. 

Where the inner and outer layers are maintained 
substantially the same in temperature with the barrier or 
intermediate layer during the forming process, it is nec- 
essary for the barrier layer to be made of a material 
which has a melting temperature higher than the melt- 
ing temperature of the inner and outer layers. Where the 
heating process is carried out by applying heat outside 
the inner and outer layers to produce a temperature gra- 
dient between the inner and outer layers and the barrier 
layer, the material for the barrier layer may have a melt- 
ing temperature which is substantially the same as that 
of the inner and outer layers because it is possible to 
maintain the barrier layer at a temperature in which the 
barrier layer can be stretched due to the temperature 
gradient. 

In carrying out the method described above, it is 
preferable to proceed with the forming step after a rigid 
layer of a large thickness is provided outside the outer 
layer of the laminated sheet. According to a preferable 
mode of the present invention, the method is carried out 
by providing a laminated sheet comprising an inner 
layer made of a polypropylene film, an outer layer made 
of polypropylene film and an intermediate layer between 
the inner and outer layers and made of a film of vinyli- 
dene chloride copolymer, providing the outer side of 
said outer layer with a rigid layer containing organic 
material, forming the laminated sheet with the rigid layer 
into a desired shape under a temperature which is 
higher than the melting temperature of the inner and 
outer layers but lower than the melting temperature of 
the intermediate layer so that the vinylidene chloride 



copolymer film in the intermediate layer is stretched dur- 
ing the forming step! In this instance, the intermediate 
layer may be of a stretched condition from the begin- 
ning. Then, the stretch rate of the film in the intermedi- 

5 ate layer can be increased during the forming to thereby 
improve the gas barrier property further. 

In the forming step, the temperature may be such 
that the inner and outer layers are brought into a molten 
condition and the intermediate layer into a softened 

10 condition. In providing the rigid layer, a surface layer of 
a thermoplastic resin may simultaneously be provided 
outside the rigid layer. The rigid layer and the surface 
layer may be formed simultaneously by extruding the 
materials for the layers onto the laminated sheet. 

is According to the features of the present invention, 
the container has a structure including a barrier layer 
disposed between the inner and outer layers and made 
of a resin material whose gas barrier property is 
improved when it is stretched. The barrier layer is in a 

20 stretched condition so that it has an improved gas bar- 
rier property. The barrier layer which is in a stretched 
condition has a tendency of shrinking when it is sub- 
jected to heat under a high humidity which may be 
applied during retort sterilization; however, since the 

25 inner and outer layers are not in a stretched condition, 
they are not distorted even under such condition. It is 
therefore possible to prevent the shrinkage of the barrier 
layer and the barrier layer can be maintained in a highly 
stretched condition. As the result, it is possible to pro- 

30 vide the gas barrier layer with an improved gas barrier 
property. Further, it is possible to prevent thermal defor- 
mation of the container. 

According to the method of the present invention, 
there is first provided a laminated sheet including an 

35 inner and outer layers both made of a thermoplastic 
resin and an intermediate layer disposed between the 
inner and outer layers and made of a resin material 
whose gas barrier property can be improved by stretch- 
ing and the laminated sheet is then formed into a 

40 desired shape under a temperature which is higher than 
the melting temperature of the inner and outer layers but 
lower than the melting temperature of the intermediate 
layer. In the forming step, the intermediate layer is sub- 
jected to stretching, in which the stretch rate is usually 2 

45 to 1 0. Thus, the gas barrier property of the intermediate 
layer is improved. In the case where the intermediate 
layer is in advance stretched, the stretch rate is further 
increased by the forming and the barrier property is fur- 
ther improved. 

so The rigid layer outside the outer layer can be made 
of inorganic materials which are of low price. Therefore, 
an advantage is obtained from the economical point of 
view as compared with the case where a required rigid- 
ity is provided solely by the outer layer. The rigid layer 

55 may be made of a mixture of polypropylene, calcium 
carbide, talc, silica and/or mica. In this case, it is possi- 
ble to provide a container which will be free from shrink- 
age under the heat which may be applied to the 
container during retort sterilization. Further, the con- 
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tainer of this structure can readily be burnt "when it is to 
be disposed of. It should further be noted that scrap 
materials may also be used to form the rigid layer. For 
example, scrap materials may be crushed and mixed 
with polypropylene and inorganic materials. 

The above and other objects and features of the 
present invention will become apparent from the follow- 
ing description of preferred embodiments described 
with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a container in 
accordance with one embodiment of the present 
invention; 

Figure 2 is a sectional view showing the structure of 
the wall of the container; 

Figure 3 is a sectional view showing another exam- 
ple of the wall structure of the container; 
Figure 4 is a sectional view showing a further exam- 
ple of the wall structure; 

Figure 5 is a sectional view showing a further exam- 
ple of the wall structure; 

Figure 6 is a diagrammatical illustration of a heating 
device; and, 

Figure 7 is a diagram showing the temperature 
responsive property of resin material. 

Referring to the drawings, particularly to Figure 1 f 
there is . shown a container 1 for foodstuffs which 
includes a container body 1a made from a sheet by hot 
pressing and having an annular flange 1b provided 
around the upper periphery of the body 1a. After the 
content is charged, a lid (not shown) is attached to the 
flange 1b by for example heat sealing. Referring to Fig- 
ure 2, the container 1 is shown as being made of a lam- 
inated sheet comprising an inner layer 2, a barrier layer 
3 which is located at one side of the inner layer 2 and an 
outer layer 4 located along the outer side of the barrier 
layer 3. A rigid layer 5 is located along the outer side of 
the outer layer 4. The inner layer 2 is made of a polypro- 
pylene film having a thickness of 30 to 200 jim. It is pref- 
erable that the inner layer 2 is 50 to 150 jim thick. The 
barrier layer 3 is made of a stretched vinylidene chloride 
copolymer film of 10 to 150 fim thick, preferably 15 to 
100 urn thick. An adhesive layer 6 of polyurethane is 
provided between the inner layer 2 and the outer layer 3. 
The outer layer 3 is made of a material similar to that of 
the inner layer 2 and is 10 to 200 pm thick, preferably 20 
to 100 um thick. There is provided an adhesive layer 7 
of polyurethane similar to the layer 6 between the bar- 
rier layer 3 and the outer layer 4. The rigid layer 5 is 
made of a mixture of polypropylene with calcium car- 
bide, talc, silica, mica and the like and has a thickness 
of 200 to 2000 jim, preferably 300 to 1500 jim. 

In manufacture, a laminated sheet comprising the 
inner layer 2, the barrier layer 3 and the outer layer 4. 
The rigid layer 5 is then formed outside the outer layer 4 
by extruding the aforementioned mixture in a molten 
form. Thereafter, the laminated sheet with the rigid layer 
5 is placed in a mould and press forming is carried out 



under a temperature which is higher than the melting 
point of the material of the inner layer 2 and the outer 
layer 4 but lower than the melting point of the material of 
the barrier layer 3. In this forming step, the vinylidene 
5 chloride copolymer film constituting the barrier layer 3 is 
stretched with a stretching rate of 2 to 10. By this 
stretching, the barrier layer possesses an improved gas 
barrier property. If a higher gas barrier property is 
required, a stretched fflm may be used for the barrier 
10 layer 3 in providing the laminated sheet. If for example a 
biaxial stretched fflm of a stretch rate of approximately 5 
is used for providing the laminated sheet, it is possible 
to obtain a higher stretch rate so that a further improved 
gas barrier property will be obtained. 
15 Polypropylene has a melting point of 1 40 to 1 60 °C 
whereas vinylidene chloride copolymer has a melting 
point of 160°C. It will therefore be noted that in the case 
where vinylidene chloride copolymer of non-stretched 
form is used for the barrier layer 3 in forming the lami- 
20 nated sheet, it is required to select polypropylene hav- 
ing a relatively low melting point. Vinylidene chloride 
copolymer in a stretched condition has a melting point 
of approximately 1 70 °C, so that the melting point of the 
barrier layer can always be higher than the melting point 
25 of the inner and outer layers. 

The container 1 thus formed has a gas barrier layer 

3 made of a stretched film. Therefore, it has an excellent 
gas barrier property and is suitable for storing its con- 
tent for a prolonged period of time. Since the inner and 

30 outer layers are of non-stretched resin, it is unlikely that 
the container will be deformed by the heat to which the 
container may be subjected after the forming process. It 
should therefore be understood that even when the con- 
tainer is subjected to a retort sterilization after the con- 

35 tainer is charged with its content and sealed, it is 
unlikely that the container will be deformed under the 
heat to which the container is subjected during the ster- 
ilization. Further, the barrier layer 3 can be maintained 
in a stretched condition even after the sterilization. For 

40 the purpose of maintaining the shape of the container, 
the rigid layer 5 may not be necessary if the outer layer 

4 is sufficiently thick. However, from the viewpoint of 
economy, it is preferable to make the outer layer 4 as 
thin as possible and to provide the shape maintaining 

45 ability by the rigid layer 5. 

Referring to Figure 3, there is shown another 
embodiment of the present invention. In this embodi- 
ment the laminated sheet includes an inner layer 12 
made of a polyolefin film and the barrier layer outside 

so the inner layer 1 2 is constituted by a first barrier layer 1 3 
adjacent to the inner layer 1 2 and a second barrier layer 
located outside the first barrier layer 13a. The first bar- 
rier layer 13 is made of a stretched film of vinylidene 
chloride copolymer and the second barrier layer 13a is 

55 made of a stretched film of ethylene-vinyl alcohol copol- 
ymer. The first barrier layer 13 and the second barrier 
layer 1 3a may be of a stretched form when it is incorpo- 
rated into the laminated sheet Then, the stretch rate will 
be increased during the forming step. If films of non- 
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stretched form are used as the first and second barrier 
layers in providing the laminated sheet, the films are 
stretched only through the forming step. The outer layer 
is made of a film of polyolefin and the rigid layer 15 is 
made of a mixture of polyolefin and inorganic material, s 
In the case where polypropylene is used as the polyole- 
fin, the melting point is 140 to 160 °C as already men- 
tioned. Where polyethylene is used, its melting point is 
120 to 130 °C. Since ethylene-vinyl alcohol copolymer 
has melting point of 1 70 to 190 °C, there will be no prob- w 
I em in controlling the temperature conditions. Stretched 
ethlene-vinyt alcohol copolymer constituting the second 
barrier layer 13a has a gas barrier property; however, 
the gas barrier property will be decreased when it is 
exposed to an atmosphere of high temperature and rs 
high humidity, which may be the atmosphere of a retort 
sterilizing process. However, even if the gas barrier 
property is once decreased, the stretched ethlene-vinyl 
alcohol copolymer can restore the gas barrier property 
when it is dried. It is preferable to locate the stretched 20 
ethylene-vinyl alcohol copolymer film layer 13a outside 
the first barrier layer 13 so that the layer 13a can be 
readily dried after the retort sterilization process. The 
stretched vinylidene chloride copolymer film can be 
located at an inner side where drying can hardly pro- 25 
ceed since there will be no decrease in the gas barrier 
property. 

Figure 4 shows a further embodiment of the 
present invention which includes, as in the embodiment 
of Figure 1 , an inner layer 2, a barrier layer 3 and an 30 
outer layer 4 which are bonded together by means of 
adhesive layers 6 and 7. A rigid layer 5 is located out- 
side the outer layer 4. The inner layer 2 and the outer 
layer 4 are made of polyolefin. The barrier layer 3 is 
made of a film of stretched vinylidene chloride copoly- 35 
mer. The rigid layer 5 is made of a mixture of polyolefin 
and inorganic material. In this embodiment, there is a 
layer 8 made of a film of stretched ethylene-vinyl alcohol 
copolymer which is located outside the rigid layer 5. 
Outside the layer 8, there is a protective layer 9 made of 40 
a mixture of polyolefin and inorganic material. 

The layers 5, 8 and 9 can be made by a simultane- 
ous extrusion of resin materials in molten form. With this 
extrusion process, the layer 8 of ethylene-vinyl alcohol 
copolymer will be of a non-stretched form; however, it 45 
will be stretched during the forming process. When it is 
desired to increase the stretch rate of the layer 8, the 
layer 5 may at first be formed over the laminated sheet 
comprising the layers 2, 3 and 4 by extruding the mate- 
rial in a molten state, and a stretched film of ethylene- so 
vinyl alcohol copolymer is then adhesively attached to 
the rigid layer 5. Thereafter, the layer 9 is formed by an 
extrusion process. The stretch rate of the film constitut- 
ing the layer 8 can further be increased when the sheet 
is formed into the container 1 . ss 

Description will now be made on the case where 
the melting point of the material for the inner layer and 
the outer layer and that of the material for the barrier 
layer are substantially the same or the melting point of 



the material for the inner and outer layer is to a certain 
degree lower than that of the material for the barrier 
layer. In this instance, the laminated sheet includes as 
shown in Figure 5 an inner layer 22, a barrier layer 23 
attached through an adhesive layer 26 to the outer sur- 
face of the inner layer 22 and an outer layer 24 attached 
through an adhesive layer 27 to the outer surface of the 
barrier layer 23. A rigid layer 25 is formed outside the 
outer layer 24 and a surface layer 28 is formed outside 
the rigid layer 28. The inner layer 22 is made of polypro- 
pylene resin and is 70 \im thick. The outer layer 24 is 
similarly made of polypropylene resin and is 30 |xm 
thick. The barrier layer 23 is made of a non-stretched 
film of vinylidene chloride-acrylic acid ester copolymer 
having a softening point of 1 20 °C and a melting point of 
160 °C and has a thickness of 50 Jim. Polyurethane 
adhesive is used for the adhesive layers 26 and 27. The 
rigid layer 25 is made of a mixture of polypropylene and 
30 wt % of talc and has a thickness of 1000 jtm. The 
surface layer 28 is provided to coat the surface of the 
rigid layer 25 to improve the appearance and the print- 
ing property. The layer 28 may be made of polypropyl- 
ene and is 50 \im thick. 

Referring to Figure 6, there is shown a process for 
heating the sheet as shown in Figure 5. In the process, 
use is made of a heating apparatus including an upper 
heater 30 and a lower heater 31. The upper heater 30 
may include six heating elements of 300 watts which 
are arranged in a square frame of 0.5 m long at each 
side. The lower heater 31 may include nine heating ele- 
ments of 300 watts arranged in a similar manner as in 
the case of the upper heater. In the heating apparatus 
thus constructed, the laminated sheet 32 is placed with 
the inner layer 22 laid at the upper side and a heating 
step is carried out. The heating process is carried out so 
that the heating time for the inner layer side is 12 sec- 
onds and the heating time for the surface layer side is 24 
seconds. The temperature of the laminated sheet 32 is 
then measured. It was found that the temperature of the 
surface of the inner layer is 165 °C and the temperature 
of the surface of the surface layer 28 was 170 °C, 
whereas the temperature of the inner layer 22 at the sur- 
face facing the adhesive layer 26 is 1 50 °C and the tem- 
perature of the outer layer 24 at the side of the adhesive 
layer 27 was also 1 50 °C. It will be noted that by carrying 
out a forming process with this temperature condition, it 
is possible to stretch the resin in the barrier layer 23. In 
a test with an actual example, a formed container was 
charged with hot water and a closure was attached by 
heat sealing. Thereafter, the container was subjected to 
a retort sterilization process at 125 °C for 30 minutes. It 
has been found that there was no change in the con- 
tainer and the gas barrier property was improved so as 
to be two times better than the estimated value in the 
case where a non-stretched layer is used. 

A similar test was made with an example in which 
the barrier layer 23 was made of a biaxially stretched 
film of vinylidene chloride-acrylic acid ester copolymer 
having a melting point of 170 °C and a thickness of 50 
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Jim. It was found that the gas barrier property was fur- 
ther improved. 

Figure 7 is a diagram showing a typical example of 
the temperature responsive characteristics of polypro- 
pylene resin. In the diagram, the point A on the solid line s 
shows the Vicat softening point whereas the point B 
shows the melting point. It is preferable to conduct the 
forming process so as to produce stretching in the shad- 
owed area C between the Vicat softening point A and 
the melting point B. It is further preferable that the form- 10 
ing process does not produce stretching at a tempera- 
ture region D which is higher than the melting point B. In 
the case where the melting temperature of the material 
for the inner layer and the outer layer and the melting 
temperature of the material for the barrier layer are sub- is 
stantially the same, the heating process may be control- 
led so that the temperature at the boundaries of the 
inner and outer layers and the barrier layer is slightly 
lower than the melting point. Then, the substantial part 
of the inner and outer layers will be brought into a mol- 20 
ten condition whereas the barrier layer will be main- 
tained at a softened state. Therefore, it is possible to 
apply an adequate stretching to the barrier layer. It will 
be noted in Figure 7 that in the case where the barrier 
layer is made of a resin material having a melting point 25 
which is higher than that of the material for the inner and 
outer layers, the temperature characteristics of the bar- 
rier layer will be as shown by a broken line in Figure 7 
with respect to the characteristics of the resin material 
for the inner and outer layers so that the heating control 30 
will become easier. In any event, the control of heat 
energy in a unit of time and the overall heat energy 
should be determined taking into account the thickness 
of each layer and the thermal conductivity of the resin 
material constituting each layer so that a desired tern- 35 
perature gradient can be obtained. 

The laminated structure as shown in Figure 5 can of 
course be used for the forming process as described 
with reference to the structures of Rgures 1 through 4. 

40 

Claims 

1 . A container including 

an inner layer and an outer layer each made 
of a thermoplastic material selected from polypro- 45 
pylene resin, high density polyethylene resin, poly- 
ethylene-terephthalate resin, polycarbonate resin 
and polymethyl pentene resin, and 

a barrier layer disposed between said inner 
and outer layers and made of a resin material, so 
selected from vinylidene chloride copolymer, ethyi- 
ene-vinyl alcohol copolymer, polybutylene-tereph- 
thalate, acrylonrtrile copolymer, nylon-6, 
metaxyienediamine, and condensed adipic acid 
copolymer, 55 

said barrier layer being held between the 
inner and outer layers with the resin material consti- 
tuting the barrier layer being in a stretched condi- 



tion and the thermoplastic material of said inner 
and outer layers being in a non-stretched condition. 

2. A container in accordance with claim 1 which 
includes a rigid layer of a thickness larger than the 
total thickness of said inner, outer and barrier lay- 
ers, provided outside said outer layer. 

3. A container in accordance with claim 1 in which 
said barrier layer includes a first layer made of 
stretched vinylidene chloride copolymer and a sec- 
ond layer made of stretched ethylene vinyl alcohol 
copolymer, said first layer being located at the side 
adjacent to said inner layer. 

4. A container in accordance with claim 2, in which 
said rigid layer includes at least one inorganic 
material. 

5. A container in accordance with claim 4, in which 
said inner layer is a polypropylene film, in which 
said barrier layer includes at least one film of 
stretched vinylidene chloride copolymer; in which 
said rigid layer is made of a mixture of polypropyl- 
ene and at least one inorganic material. 

6. A container in accordance with claim 5 which 
includes a second barrier layer between said at 
least one film of stretched vinylidene chloride copol- 
ymer and said outer layer, said second barrier layer 
being a film of stretched ethylene-vinyl alcohol 
copolymer. 

7. A method for manufacturing a container in accord- 
ance with claim 1 , including the steps of: 

providing a laminate comprising an inner 
layer and an outer layer both made of a thermoplas- 
tic material and a barrier layer located between the 
inner and outer layers and made of a resin material 
having a melting point not lower than the melting 
point of the material of said inner and outer layers, 
said resin material of said barrier layer being one 
whose gas barrier property can be improved by 
stretching; 

heating said laminate to a temperature 
which is higher than the melting point of the mate- 
rial of said inner and outer layers but lower than the 
melting point of the material of said barrier layer, 
and 

forming said laminate into a desired shape 
so that said barrier layer is stretched during the 
forming step. 

8. A method in accordance with claim 7 in which a 
rigid layer of a thickness larger than the thickness of 
said laminate, is formed outside said outer layer of 
said laminate prior to the forming step, said rigid 
layer including an inorganic material. 
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9. A method in accordance with claim 8 in which said 
inner layer is a film of polypropylene, said outer 
layer is a film of polypropylene, and said barrier 
layer is a film of vinylidene chloride copolymer. 

5 

10. A method in accordance with claim 9 in which said 
film of vinylidene chloride copolymer is a film of 
stretched vinylidene chloride copolymer, and in 
which the extent of stretching thereof is increased 
during the forming step. 10 

11. A method for manufacturing a container in accord- 
ance with claim 1, including the steps of: 

providing a laminate including at least an 
inner layer made of a thermoplastic material, an is 
outer material and a barrier layer including at least 
. one resin material whose gas barrier property can 
be improved by stretching; 

heating said laminate at the opposite sides 
thereof so that said inner and outer layers are 20 
brought into a molten condition and said barrier 
layer is brought into a softened condition; and 

forming said laminate into a desired shape 
so that said barrier layer is stretched during the 
forming step. 25 

12. A method in accordance with claim 1 1 in which said 
barrier layer is made of a biaxially stretched resin 
film. 

30 

1 3. A method in accordance with claim 1 1 in which said 
heating step is controlled in respect of heat energy 
applied in a unit of time and overall heat energy 
applied during the heating step so that said inner 
and outer layers are brought into a molten condition 35 
and said barrier layer is brought into a softened 
condition due to a temperature gradient through the 
thickness of said inner and outer layers. 

14. A method in accordance with claim 1 1 in which said 40 
laminate includes a rigid layer, of a thickness larger 
than the total thickness of said inner, outer and bar- 
rier layers, which is located outside said outer layer, 
said rigid layer being made of a mixture of a ther- 
moplastic material and at least one inorganic mate- 45 
rial. 

1 5. A method in accordance with claim 1 1 in which said 
inner and outer layers and said barrier layer are 
adhesively attached together, in which a mixture of so 
a thermoplastic material and at least one inorganic 
material is extruded in a molten state onto an outer 
surface of said outer layer to provide a rigid layer, 
and in which a molten thermoplastic material is 
extruded onto said rigid layer to form a surface layer ss 
thereby to provide a container blank; said container 
blank then being heated so that said inner and 
outer layers are brought into a substantially molten 
condition and said barrier layer is brought into a sof- 



tened condition, and said container blank then 
being formed into a desired shape. 

1 6. A method in accordance with claim 1 5 in which said 
mixture for forming said rigid layer and said thermo- 
plastic material for forming said surface layer are 
extruded simultaneously. 

Patentanspruche 

1. Behaiter, umfassend 

eine Innenschicht und eine AuBenschicht, jeweils 
hergestellt aus einem thermoplastischen Material, 
gewahlt aus Polypropylenharz, Polyethylenharz 
hoher Dichte, Polyethylerrterephthalatharz, Polycar- 
bonatharz und Polmethylpentenharz, und 
eine Barriereschicht, eingebracht zwischen die 
Innen- und die AuBenschicht und hergestellt aus 
einem Kunststoff, gewahlt aus Vinylidenchlorid- 
Copolymer, Ethylen-Vinylalkohol-Copolymer, Poly- 
butylen-Terephthalat, Acrylnitril-Copolymer, Nylon- 
6, Metaxylendiamin und kondensiertem Adipin- 
saure-Copolymer, 

worin die Barriereschicht zwischen der Innen- und 
der AuBenschicht gehalten wird, indem der Kunst- 
stoff, welcher die Barriereschicht bildet, in gereck- 
tem Zustand und das thermoplastische Material der 
Innen- und AuBenschichten in nicht-gerecktem 
Zustand vorliegen. 

2. Behaiter nach Anspruch 1, welcher eine starre 
Schicht einer Dicke von mehr als der Gesamtdicke 
von Innen-, AuBen- und Barriereschicht enthait, die 
an der AuBenseite der AuBenschicht angebracht 
ist. 

3. Beh&lter nach Anspruch 1 , bei dem die Barriere- 
schicht eine erste Schicht, hergestellt aus gereck- 
tem Vinylidenchlorid-Copolymer, und eine zweite 
Schicht umfaBt, hergestellt aus gerecktem Ethylen- 
Vinylalkohol-Copolymer, wobei diese erste Schicht 
an der an die Innenschicht angrenzenden Sette 
angebracht ist. 

4. Behaiter nach Anspruch 2, in welchem die starre 
Schicht minestens einen anorganischen Stoff 
umfaBt 

5. Behaiter nach Anspruch 4, in welchem die Innen- 
schicht ein Polypropyienf ilm ist; in welchem die Bar- 
riereschicht mindestens einen Film aus gerecktem 
Vinylidenchlorid-Copolymer enthait; in welchem die 
starre Schicht aus einem Gemisch von Polypropy- 
len und mindestens einem anorganischen Stoff 
hergestellt ist. 

6. Behaiter nach Anspruch 5, welcher eine zweite 
Barriereschicht zwischen diesem mindestens 
einem Film aus gerecktem Vinylidenchlorid-Copo- 
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lymer und cfieser AuBenschicht enthalt, wobei diese 
zweite Barriereschicht ein Rim aus gerecktem 
Ethylen-Vinylalkohol-Copolymer ist. 

7. Verfahren zur Herstellung eines Behalters nach 5 
Anspruch 1 , umfassend die fdgenden Schritte: 
Bereitstellen eines Laminate, umfassend eine 
Innenschicht und eine AuBenschicht beide herge- 
stellt aus einem thermoplastischen Material, und 
eine Barriereschicht die eingebracht zwischen die w 
Innen- und die AuBenschicht und hergeslellt aus 
einem Kunststoff mit einem nicht geringeren 
Schmelzpunkt a!s der Schmelzpunkl des Materials 
der Innen- und AuBenschichten ist, wobei der 
Kunststoff der Barriereschicht ein solcher ist des- is 
sen Gasbarriere-Eigenschaft durch Recken verbes- 
sert werden kann; 

Erhitzen des Laminate auf eine Temperatur, die 
h6her ist als der Schmelzpunkt des Materials der 
Innen- und AuBenschichten, aber niedriger als der 20 
Schmelzpunkt des Materials der Barriereschicht, 
und 

Formen des Laminate zu gewunschter Gestalt. so 
daB die Barriereschicht wahrend des Formschritts 
gereckt ist. 25 

8. Verfahren nach Anspruch 7, worin eine starre 
Schicht einer Dicke von mehr als der Dicke des 
Laminate auf der AuBenseite der AuBenschicht des 
Laminate vor dem Formschritt gebildet wird, wobei 30 
die starre Schicht einen anorganischen Staff ent- 
hait. 

9. Verfahren nach Anspruch 8, worin die Innenschicht 

ein Film aus Polypropylen ist, die AuBenschicht ein 35 
Film aus Polypropylen ist und die Barriereschicht 
ein Rim aus Vinylidenchlorid-Copolymer ist. 

10. Verfahren nach Anspruch 9, worin der Film aus 
Vinylidenchlorid-Copolymer ein Film aus gereck- 40 
tern Vinylidenchlorid-Copolymer ist und worin der 
Grad seiner Reckung wahrend des Formschritts 
erhOht wird. 

11. Verfahren zur Herstellung eines Behalters nach 45 
Anspruch 1, umfassend die fdgenden Schritte: 
Bereitstellen eines Laminate, umfassend minde- 
stens eine Innenschicht aus einem thermoplasti- 
schen Material/ ein AuBenmaterial und eine 
Barriereschicht, umfassend mindestens einen so 
Kunststoff, dessen Gasbarriere-Eigenschaft sich 
durch Recken verbessern laBt; 

Erhitzen des Laminate an den entgegengesetzten 
Seiten davon, so daB die Innen- und AuBenschich- 
ten in einen geschmolzenen Zustand gebracht wer- 55 
den und die Barriereschicht in einen erweichten 
Zustand gebracht wird; und 
Formeh des Laminate zu gewunschter Gestalt, so 



daB die Barriereschicht wahrend des Formschritts 
gereckt ist. 

12. Verfahren nach Anspruch 11, worin die Barriere- 
schicht aus einem biaxial gereckten Kunstetoffilm 
hergestem ist 

13. Verfahren nach Anspruch 1 1 , worin der Erhrtzungs- 
schritt hinsichtlich der zugefuhrten Warmeenergie 
in einer Zerteinheit und der zugefuhrten Gesamt- 
warmeenergie wahrend des Erhrtzungsschritts 
kontrolliert ist, so daB die Innen- und AuBenschich- 
ten in einen geschmolzenen Zustand gebracht wer- 
den und die Barriereschicht in einen erweichten 
Zustand aufgrund eines Temperaturgradienten 
durch die Dicke der Innen- und AuBenschichten 
gebracht wird. 

14. Verfahren nach Anspruch 11, worin das Laminat 
eine starre Schicht einer Dicke von mehr als der 
Gesamtdicke der Innen-, AuBen- und Barriere- 
schichten enthait, die an der AuBenseite dieser 
AuBenschicht angebracht ist, wobei die starre 
Schicht aus einem Gemisch aus einem thermopla- 
stischen Material und mindestens einem anorgani- 
schen Staff hergestellt ist. 

15. Verfahren nach Anspruch 1 1 , worin die Innen- und 
AuBenschichten und die Barriereschicht aneinan- 
der gebunden werden, worin ein Gemisch eines 
thermoplastischen Materials und mindestens eines 
anorganischen Materials in einem geschmolzenen 
Zustand auf die AuBenseite der AuBenschicht 
extrudiert wird, urn eine starre Schicht bereitzustel- 
len, und worin ein geschmolzenes thermoplasti- 
sches Material auf die starre Schicht zur Bildung 
einer Oberflachenschicht extrudiert wird, urn 
dadurch einen Beharterrohling zu erhaften; wobei 
dieser Beharter.... dann so erhitzt wird, daB die 
Innen- und AuBenschichten in einen im wesentli- 
chen geschmolzenen Zustand gebracht werden 
und die Barriereschicht in einen erweichten 
Zustand gebracht wird, und dieser BehaJterrohling 
dann zu gewunschter Gestart gefbrmt wird. 

16. Verfahren nach Anspruch 15, worin das Gemisch 
zur Bildung der starren Schicht und das thermopla 
stische Material zur Bildung der Oberflachen- 
schicht gleichzeitig extrudiert werden. 

Revendications 

1 . Recipient comprenant : 

une couche interne et une couche externe, 
chacune constitute par un materiau thermoplasti- 
que choisi parmi les r6sine polypropylene, r6sine 
polyethylene haute densite, r6sine polyethylene 
terephtalate), r6sine polycarbonate et r6sine poly- 
m6thylpentene, et 



8 



15 



EP 0 341 044 B1 



16 



une couche barritre disposte entre lesdites 
couches interne et externe, et constitute par un 
mattriau rtsineux choisi parmi les copolymtre de 
chlorure de vinylidtne, copolymere ethyltne/(alcool 
de vinyle), poly(butyiene ter6phtalate). copolymtre 
d'acrylonitrile, nyIon-6, mttaxyltnediamine et copo- 
lymere d'acide adipique condense, 

ladrte couche barri&re ttant maintenue entre 
les couches interne et externe, et le materiau rgsi- 
neux, qui constitue la couche barriere, ttant dans 
un ttat ttirt, et le mattriau thermoplastique desdi- 
tes couches interne et externe ttant dans un ttat 
non-ttirt. 

2. Recipient conforme a la revendication 1 , qui com- 
prend une couche rigide prtsentant une tpaisseur 
plus grande que I'tpaisseur totale desdites cou- 
ches interne, externe et barritre, et formee a I'extt- 
rieur de ladite couche externe. 

3. Recipient conforme a la revendication 1, dans 
iequel ladite couche barriere comprend une pre- 
miere couche constitute par un copolymere de 
chlorure de vinylidtne ttirt et une seconde couche 
constitute par un copolymtre tthyltne/(alcool de 
vinyle) ttirt, ladite premitre couche ttant situte sur 
le c6tt adjacent a ladite couche interne. 

4. Recipient conforme a la revendication 2, dans 
Iequel ladite couche rigide comprend au moins un 
mattriau mineral. 

5. Recipient conforme a la revendication 4, dans 
Iequel ladite couche interne est un film de polypro- 
pylene, dans Iequel ladite couche barritre com- 
prend au moins un film de copolymere de chlorure 
de vinylidtne ttirt ; dans Iequel ladite couche rigide 
est constitue par un mtlange de polypropylene et 
d'au moins un mattriau mineral. 

6. Recipient conforme a la revendication 5, qui com- 
prend une seconde couche barriere entre ledit film 
de copolymere de chlorure de vinylidtne ttirt au 
nombre d'au moins un et ladite couche externe, 
ladite seconde couche barriere ttant un film de 
copolymere tthyltne/(alcool de vinyle) ttirt. 

7. Proctdt de fabrication d'un recipient conforme a la 
revendication 1 , comprenant les etapes de : 

formation d'un stratifit qui comprend une 
couche interne et une couche externe, constitutes 
toutes les deux par un materiau thermoplastique, et 
une couche barritre situte entre les couches 
interne et externe et constitute par un materiau 
rtsineux qui pr6sente un point de fusion qui n'est 
pas inf erieur au point de fusion du materiau desdi- 
tes couches interne et externe, iedit materiau rtsi- 
neux de ladite couche barritre ttant un materiau 
dont on peut amtliorer la proprittt de barritre aux 



gaz par etirage ; 

chauffage dudit stratifit a une temperature 
qui est suptrieure au point de fusion du mattriau 
desdites couches interne et externe, mais inftrieur 
5 au point de fusion du mattriau de ladite couche 
barritre, et 

fagonnage dudit stratifit sous une forme 
voulue pour que ladite couche barritre sort ttirte 
au cours de I'ttape de fagonnage. 

10 

8. Proctdt conforme a la revendication 7, dans Iequel 
on forme une couche rigide, prtsentant une tpais- 
seur plus grande que I'tpaisseur dudit stratifit, sur 
la face exttrieure de ladite couche externe dudit 

is stratifit avant I'ttape de fagonnage, ladite couche 
rigide comprenant un mattriau mintral. 

9. Proctdt conforme a la revendication 8, dans Iequel 
ladite couche interne est un film de polypropylene, 

20 ladrte couche externe est un film de polypropylene, 
et ladite couche barriere est un film de copolymere 
de chlorure de vinylidtne. 

10. Procede conforme a la revendication 9, dans Iequel 
25 ledit film de copolymere de chlorure de vinylidtne 

est un film de copolymtre de chlorure de vinylidtne 
etirt, et dans Iequel le taux d'ttirage est augmentt 
au cours de I'ttape de fagonnage. 

30 11. Proctdt de fabrication d'un rtcipient conforme a la 
revendication 1, comprenant les ttapes de: 

formation d'un stratifit qui comprend au 
moins une couche interne constitute par un matt- 
riau thermoplastique, un mattriau externe et une 

35 couche barritre comprenant au moins un mattriau 
rtsineux dont la proprittt de barritre aux gaz peut 
ttre amtliorte par ttirage ; 

chauffage dudit stratifit sur ses faces oppo- 
stes pour que lesdites couches interne et externe 

40 soient amentes dans un ttat de fusion et ladite 
couche barritre sort amente dans un ttat de ramot- 
iissement ; et 

fagonnage dudit stratifit sous une forme 
voulue pour que la couche barritre soit ttirte au 

45 cours de I'ttape de fagonnage. 

12. Proctdt conforme a la revendication 11, dans 
Iequel ladite couche barritre est constitute par un 
film de rtsine ttirt biaxialement. 

50 

13. Proctdt conforme a la revendication 11, dans 
Iequel on regie ladite ttape de chauffage suivant 
I'tnergie thermique appliqute dans un intervaile de 
temps et I'tnergie thermique globale appliqute au 

55 cours de I'ttape de chauffage pour que lesdites 
couches interne et externe soient amentes dans 
un ttat de fusion et que ladite couche barritre soit 
amente dans un ttat de ramollissement en raison 
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d'un gradient de temperature a travers I'Gpaisseur 
desdites couches interne et externe. 

14. Proc6de conforme a la revendication 11, dans 
lequel ledrt stratrfie comprend une couche rigide, 5 
pr6serrtant une 6paisseur plus grande que l'6pais- 
seur total e desdites couches interne, externe et 
barriere, qui est situ6e a I'exterieur de ladite couche 
externe, ladite couche rigide etant constitute par 

un melange d'un materiau thermoplastique et d'au 10 
moins un materiau mineral. 

15. Proc6de conforme a la revendication 11, dans 
lequel lesdites couches interne et externe et ladite 
couche barriere sont liees ensemble de maniere is 
adhesive, dans lequel un melange d'un materiau 
thermoplastique et d'au moins un materiau mineral 

est extrude a Petat fondu sur une surface externe de 
ladite couche externe pour former une couche 
rigide. et dans lequel un materiau thermoplastique 20 
fondu est extrude sur ladite couche rigide pour for- * 
mer une couche de surface, ce qui donne une 
ebauche de recipient ; ladite Sbauche de recipient 
6tant ensuite chauffee pour que lesdites couches 
externe et interne soient amenees dans un 6tat de 25 
quasifusion etque ladite couche barri&re soit ame- 
nde dans un £tat de ramollissement, et ladite 6bau- 
che de recipient §tant ensuite fagonnee sous une 
forme vouliie. 

30 

16. Proc6de conforme a la revendication 15, dans 
lequel ledrt melange pour former ladite couche 
rigide et ledit materiau thermoplastique pour former 
ladite couche de surface sont extrudees simultane- 
ment 35 
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FIG. 7 
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